ABSTRACT. Chromosome characters of Ellisiophyllum pinnatum var. typicum (=var. pinnatum) and E. pinnatum var. reptans, were studied. These two varieties had common characters of the resting, mitotic prophase and metaphase chromosomes; complex chromocenter types of the resting chromosomes, interstitial types of the mitotic prophase chromosomes, and the chromosome number of 2n=18 at mitotic metaphase. This species could be diploid if the basic chromosome number x=9 was accepted. The common chromosome number of 2n=18 for the two taxa was reported here for the first time. Their karyotypes were commonly mono-modal decrease in length from the longest to the shortest chromosomes. Ellisiophyllum pinnatum var. reptans had slightly larger chromosomes than E. pinnatum var. typicum had. The chromosome complement in centromeric positions of E. pinnatum var. typicum was m+sm and that of E. pinnatum var. reptans was m+sm+st.
The monotypic Ellisiophyllum Maxim. the subfamily Ellisiophylloideae, the family Scrophulariaceae, is herbaceous genus and consisted of only one species E. pinnatum (Wall.) Makino (Yamazaki 1993; Hong et al. 1998 ). This species is divided into two varieties such as var. typicum Yamazaki (=var. pinnatum) and var. reptans (Maxim.) Yamazaki (Yamazaki 1952 (Yamazaki , 1982 (Yamazaki , 1993 . It grows in shady moderate moist places and deciduous forests in mountainous areas in temperate zones in East Asia and New Guinea (Fig. 1) . Ellisiophyllum pinnatum var. typicum is distributed in temperate region in China, Bhutan, India, the Philippines and New Guinea (Hong et al. 1998 ) and E. pinnatum var. reptans is distributed in west Honshu and Shikoku Districts, in other words restricted to Japan (Yamazaki 1993) . Only a difference between the two varieties Yamazaki (1952) stated is absence or presence of winter bud formation: The winter bud is present in E. pinnatum var. repptans and that is absence in E. pinnatum var. typicum ( Fig. 2) A cytological study of Ellisiophyllum (Borgmann 1964 ) has reported 2n=16 chromosomes in E. pinnatum collected in Papua New Guinea.
The present study reports and compared chromosome characters between the two varieties of Ellisiophyllum pinnatum with respect to the resting, the mitotic prophase and the metaphase chromosomes.
MATERIALS AND METHODS
Seeds of Ellisiophyllum pinnatum var. typicum were collected in China (Table 1) , sent to Japan and were sown on wet filter paper in Petri-dishes for germination. Plants of Ellisiophyllum pinnatum var. reptans were collected in Japan (Table 1 ) and were cultivated in pots in shade place in the experimental garden of Showa Pharmaceutical University. Chromosome observation were made in meristematic cells in fresh root-tips cut off 5-10 mm long and pretreated in 2 mM 8-hydroxyquinoline for 4 h at about 20℃. They were fixed in 45% acetic acid for 10 min at ca 2℃, and macerated in the mixture of 1N hydrochloric acid and 45% acetic acid (1:1) for 20-23 sec at about 60℃, and then, stained in 2% aceto-orcein for about 30 min at room temperature in a moist chamber with 45% acetic acid. Slides preparations for chromosome observations were made with conventional aceto-orcein squash method. Slides were faintly heated under an alcohol frame for 1-2 sec before observation.
Classification of chromosome types at the resting stage and the mitotic prophase stage followed Tanaka (1971 Tanaka ( , 1977 , and grouping of chromosomes by centromeric positions followed Levan et al. (1964) . Taxonomical treatment followed Yamazaki (1952 Yamazaki ( , 1993 . The voucher specimens of E. pinnatum var. typicum were deposited in KUN (Kunming Institute of Botany, Chinese Academy of Sciences), and those of E. pinnatum var. reptans were deposited in Funamoto's personal herbarium in Showa Pharmaceutical University.
RESULTS AND DISCUSSION
Ellisiophyllum pinnatum var. typicum and E. pinnatum var. reptans had common chromosomal characters of the resting chromosomes, the mitotic prophase chromosomes and the mitotic metaphase chromosomes as follows: The resting chromosomes had commonly the complex chromocenter types that were characterized by numerous chromomeric granules, fibrous threads and chromatin blocks and the small chromatin blocks were irregular in shape and varied in numbers ( Fig. 3a and d) . The mitotic prophase chromosomes had commonly interstitial types; that had the early condensed segment in the proximal part of both long and short arms, and either the distal region or the interstitial region ( Fig. 3b and e) . The mitotic metaphase chromosomes of the two taxa had same chromosome number, small-sized chromosomes and mono-modal decrease in length from the largest to the smallest chromosomes, and thus, formed similar karyotypes to each other (Table 2 ; Fig. 4) .
Ellisiophyllum pinnatum var. typicum (Fig. 1a) was widely distributed in temperate regions of Southeast Asia. Seeds of the taxon were collected in Kunming, Yunnan Province, the People's Republic of China (Table 1) and were sown. Two of them were germinated and used for chromosome study. They showed the chromosome number of 2n=18 ( Fig. 3c; Table 1 ). This taxon could be diploid if the basic chromosome number x=9 was accepted. Thus, this chromosome number of the taxon was reported here for the first time. The chromosome number of 2n=16 in the taxon was previously reported by Borgmann (1964) . The chromosome sizes of the taxon ranged from 2.2 -1.4 µm long and total chromosome length of 32 µm and average size of 1.78 µm long. The chromosome complements consisted of meian-and submeian-centromeric chromosomes ( Fig. 4a; Table 2 ). Small dot shaped satellite was rarely observed in the short arm of the small-sized chromosomes. Ellisiophyllum pinnatum var. reptans (Fig. 1b and c ) was restricted to west Honshu and Shikoku Districts, Japan. Eleven individual plants of this taxon collected in four sites in two localities in Japan (Table 1) showed commonly the chromosome number of 2n=18 ( Fig. 3f ; Table 1 ). Thus, the taxon could be diploid if the basic chromosome number x=9 was accepted. The chromosome number of this taxon was reported here for the first time. Chromosome sizes of this taxon ranged from 2.4-1.6 µm long and total chromosome size was 36.6 µm long and average chromosome size was 2.03 µm long. The chromosome complement consisted of meian-, submeian-and subterminalcentromeric chromosomes ( Fig. 4b; Table 2 ). Small dot shaped satellite was rarely observed in the short arm of the small-sized chromosomes.
Thus, two varieties of Ellisiophyllum pinnatum studied had similar morphological characters in leaf shape, dense leaf-hairs and flower formations to each other, although they had different winter bud formation from each other that was stated by Yamazaki (1952) and a little bit different chromosome complement in centromeric position and chromosome size from each other.
